Natural vegetation in arid desert areas has been severely affected by uneven spatial-temporal precipitation and underground water distribution. Therefore, it is quite necessary to reserve maintenance water sources and water utilization strategies of natural vegetation. In our experiment, the Haloxylon ammodendron was selected to learn about the maintenance water sources and water utilization strategies. The results displayed that H. ammodendron could utilize various water sources, in which groundwater (30%)and shallow soil water (average 35%)accounted for very huge proportion to be the most important maintenance water sources H. ammodendron does not directly absorb from snowfall, but the application of shallow soil water was stemed from melt snow. The utilization percentage of groundwater is relatively higher in winter (80%) and summer (30%). The utilization percentages of different water sources change with the actual situations of these water sources; Precipitation is also one of main water sources of H. ammodendron (respond quickly but not influential). The mainly water of H. ammodendron in the study area are as follows: groundwater, shallow soil water formed by snowmelt, medium and large precipitation. Therefore, H. ammodendron can make efficient use of water sources in arid desert areas, and transform water sources reasonably under the tremendous variations in water conditions to meet the water requirements.
Plants may utilize several water sources simultaneously, or transform water sources when the season changes (Dawson et al., 1993; Ehleringe et al., 1991) . Among all water sources utilized by plants, one or several key water sources play a key role in the maintenance of the whole growth cycle of plants, which are thus known as water sources for maintenance. Plants cannot survive without maintenance water sources (Ehleringer et al., 1992; Phillips et al., 2003; Snyder et al., 2000) . Among the several water sources of great importance for plants, some are greatly influenced by environmental conditions, and may easily undergo sharp fluctuations. For example, precipitations often cover uneven spatial-temporal distribution and relatively large inter-annual variations. First, the uncertainty of precipitations increases steeply due to the significant global climatic changes in recent years. Second, more and more groundwater is utilized due to the rapid development of industry and agriculture and large-area farmland cultivation in arid regions, and as a result groundwater tends to decline significantly. Third, rivers in arid regions are more prone to be influenced by industry and agriculture, with the frequency and length of cutoffs increasing year by year. The abovementioned reasons cause unprecedented changes to water sources in arid regions, which influence plants in the fragile desert areas tremendously. However, for vegetation of constructive species in the arid areas, especially in the arid areas of Central Asia, researches regarding water sources and water consumption strategies are insufficient and incomplete.
In-depth studies on water sources for maintenance and water utilization strategies will undoubtedly help solve the uneven spatial-temporal precipitation distribution arising from climatic changes and human activities, and restore and rebuild vegetation, especially in the desert regions.
The large-area original halophytes and xerophytes are distributed throughout the alluvial-pluvial fan on the north slope of Mt. Tianshan and the south edge of the Junggar Basin.
The above two regions, as typical temperate continental deserts in the hinterland of the Eurasian continent, possess solitary/mixed plant communities with typical desert shrubs and sub-shrubs as the dominant species, e.g. H. ammodendron, and are key for the ecological process and ecological security of the arid regions of Central Asia. H. ammodendron, as the constructive species here and remnant of the Paleo-Mediterranean flora, is a type of small perennial shrubby tree, and has been listed as a grade-3 national protected endangered plant. H. ammodendron is the desert vegetation with the widest distribution in Asian deserts (Yan et al., 2008) . In the south of the Junggar Basin, water is the most important factor for the growth of H. ammodendron (H. Xu et al., 2006; Yan et from each other mainly due to the isotope fractionation effects in the physical, chemical, physiological and biochemical actions of these water sources. The principle of the water source discrimination technology is as follows: if there are several water sources, the isotope composition of the water source of plants is the linear mixed value composed of isotopes in all water sources, and the end member isotope linear mixed model (Dawson et al., 1993; Phillips, 2001 
Sampling Method
In the artificial-interference-free natural plot in Beishawo on the edge of the Gurbantunggut Desert, seal the sampling bottles and store them in the refrigerator. This indicates that the surface roots of H. ammodendron have grown completely, and absorb groundwater and shallow soil water stably with dimorphic roots. Therefore, in spring and summer, the water in the xylem mainly originates from groundwater and shallow soil water (Fig.6); groundwater and shallow soil water are important water sources for the maintenance of H.
Water Extraction and Sample Analysis

Analysis of Dynamic
ammodendron in spring and summer.
According to researches concerning the dynamic variation of the δ
18
O values of H. ammodendron in the main growing season, H. ammodendron mainly utilizes groundwater and shallow soil water, which are both the most important water sources for H. ammodendron and the water sources for the maintenance of H. ammodendron. In particular, groundwater accounts for a large percentage in water source utilization during the whole growing season, which is consistent with the water source detection result (Hui et al., 2008) . However, the conclusions reached by Liyan are different (Yan et al.,2008) . They, through investigations and researches, found that H. ammodendron seldom utilizes groundwater, and precipitation and shallow soil water are the most important water sources for H. ammodendron. The difference between the two conclusions may be related to the site conditions, groundwater depth, altitude, topographic relief, plant morphology and size, etc. in the study area. The difference also indirectly indicates the wide ecological amplitude and diversity of water utilization of H. ammodendron.
In winter, H. ammodendron is in semi-dormancy; the minimal temperature of natural H.
ammodendron forests is under -30 ; H. ammodendron cannot efficiently utilize snowfall and only utilizes a small quantity of frozen shallow soil water. Therefore, snow has a small direct influence on H. ammodendron. However, melting of snowfalls, especially extremely large snowfalls, will increase the water content in the shallow soil water, which is one of the most important water sources for dimorphic roots after soil thawing in spring, and plays an important role in the shape building of H. ammodendron in the growing season.
Rainfall also has an influence on H. ammodendron (Xu et al., 2006) . Xu hold that H.
ammodendron can make the best use of the limited and dynamic shallow soil water through the coordination of physiological and individual adaptive mechanisms, thereby maintaining the stable photosynthesis of the leaves. Two of the main mechanisms for adaptation to rainfall variation are strong stomata control and effective shape adjustment. However, through the isotope technology, we found that H. ammodendron has an indirect response to rainfall, and the δ
O values in the xylem increase significantly 2-3 d after the rainfall, which is consistent with research results of other scientists (Hui et al., 2008; Lin et al., 2013; Pengju et al.,2008; Xu et al., 2006) 
